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ABSTRACT

.Group structure 18 one of the important mediators bhetween
individual input and group outp;t. The present study examines
the effect of group structure on the following dependent variables:
(1) change in the grOuj member's evaluation of items evaluated
before group interaction, as a consequence of group interaction,
(2) change in his subjective evaluation model as a consequence of
group interaction, (3) group (collective) evaluations, end (4) group
efficiency measured in terms of the amount of time réquired to
com@lete the group task, The results of the study corroborate
previpus'findings of the positive performance effects of decen=

tralized group structures on complex tusks,
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THE EFFECTS OF STRUCTURE ON GROUP EFFICIENCY AND
INTERJUDGE AGREEMENT FOLLOWING GROUP DISCUSSIONG

INTRODUCTION

|
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| The present study was designed to assess the effects of subgroup

t structure on the behavioral and performance outcomes of groups involved in

E decision making tasks., In particular, the study had as a primary goal the

E development of an understanding of how the interaction patterns of the

F group affect group decision making,

i The pattern of interpersonal relations is called group structure,

’ One strstegy for the study of group structure under controlled conditions,

; and the one employed in the present study, is to impose a structure upon

E a small group. Structure is thus treated as an independent variable, and the
t consequences of a particular structure may be observed on dependent varlables
E such as group performance, interpersonal responses, and the personal rcuctions
of the group members (Davis, 1969).

One burpose of many of the studies of the decision processes in small
groups and in formal organizations has been to determine which individuals,
or organizational units, actually take part in the decision process and how
influence is distributed among them. In small group research, this influence

is often expressed in terms of the "power" exercised by the individual

members (Cartwright, 1965). Similarly, in the study of formal orgunizations,
interest has been Tocused upon the levels within the orgenization at which the
decisions are assigned and/or actually made (Blau & Scott, 1962). While

the present study is not specificelly concerned with "power" or formal
organiéational levels, the amount of influcnce exerclsed within the group

and the members' perceptions of these influence attempts are relevant lasues
for the study.
REVIEW AND HYPOTHESES
In an early small group study on communication networks, Goldherg

.  (1955) introduced a new task, the unstructured group decision tesk, und o
new dependent variable, influence (or more preeisely, influencability).

v .lfe put forth the hypothesis that central positions in a decision network
would not be influenced as mueh as peripheral positions in o declsion making
tasks., e measurcd influence by determining the amount that & subjcet
changed his initial estimate during the experimentul seonion, Goldbery's
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Tinding was that influcncability was negatively related to the centrality
of the position only for the Y network; this relationship did not hold

| for wheel and chain networks., Shaw, et,al, (1957) also employed the use

of an unstructured decislon task. The results of their study indicated

that in general the amount of change that a subject was willing to make

was more a fﬁnction of the amount of support and opposition he fhced rather

than any position characteristics of the decision network,

The degree of agreement emong members of declsion-meking groups has
not been extensively examined in the literature. One noteble exception is
the study by Goldberg (1966) in which he found rather high consensus among
evaluations made by individual members follewing group discussions of the
alternatives. A study by Winkler (1968) also suggests that subjects tend
to make their re-cvaluations of the alternatives following group dis-
cussions closer to the group assessment, than to their original evaluations.

In addition, in earlier research dealing with network groups, it has
been demonstrated that groups in centralized networks (wheel networks) |
solve problems fastcr and with fewer answer changes and incorreet answers
than groups working in other, particularly decentrslized, networks (Cohen, 1961).-
Groups in the all-channel network have been shown to be significontly slower
than groups in the wheel network in time required to solve the group task
(Cohen, 1962; Guetzkow and Simon, 1955). On other performence indices, the
wheel network usually proves superior (Shaw, 1964), On the other hund,
contrary tc Leavitt's'(l951) original generalizetion, in a number of studies
the highly centralized structures are less efficient than other structures
(Shaw, 19583 Shaw, et.al. 1957; Cohen, et.al. 1969). It appears that there
is no simple answer to the question of thg effects of group strucurc upon

group efficiency., In addition, the effect of group structure has been
shown to depend in part on the requirements of the tusk (ileise and Miller,
1951; Malder, 1960; Shaw, 195h4).

These findings will be compared and contrasted to the results obtained
for the hypotheses presented in Table 1 below, It follows from the studies
cited above that group structure is one of the important mediators between
individual input and group output. In the present study we exemined the
effect of group structure of the following dependent veriables: (1) change
in the group member's evaluation of items evaluated before group interaction
as a consequence of group interaction, (2) change in his subjective

6
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evaluation model (Huber, Sahney, and Ford, 1269) as a consequence of
group interaction, (3) group (collective) evaluations, and (U) group
efficiency measured in.terms of time to complete the group task.

Insert Table 1 here
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METIHOD

The study was conducted in a laboratory setting. Group structure was
defined in terms of the number and kinds of commwnication channels

existing between the members of the group., Two typcs of decision network
groups were used. One type was such that the group members could commu-~
nicate only with their group leader and not directly with each other
(centralized network). The other type of decision network was such that all.
members could communicate directly with each other (decentralized notwork).l
All communication channels were two-way channels,

Subjects. The subjects were 72 volunteer undergraduate and graduate students
in industrial engineering snd business at a large midwestern university.

They were randomly assigned to two subsamples, 36 subjects in each sub-
sample. Subsamples 1 and 2 corresponded to subjects who worked in centralizdd
and decentralized decision networks, respectively, at level 1 of the
laboratory organizations, as further explained below. The subjects were

run nine at a time, with three subjects being randomly assigned to cach of
three subgroups. A group leader or representative for each group had bLeen
previously designated by the experimenter (rendomly determined), This
person's job was to serve as the representative of his group for the level 2
orgnaizational task. The subgroups were formed into two~level laboratory
"organizations" representative of overlapping groups or committees (c.f,
Likert's (1961, 1967) "linking pin" concept). Figure 1 illustrates this
approach, First, level 1 groups made thelr decisions (recommendations),

and then their leaders brought these rcconmendations as inputs to the
decision making task at level 2 of the organization., At level 2 the leaders
of ‘each subgroup met as a task force and acted upon the recommendations from
the subgroups. The final organizational decision was the output of the

level 2 task activity.2 All communication within the subgroups was via
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an Intercom system. A schematic wiring diagram of this intercom systom
is shown in Figure 2, |

-ﬂ----.--------ﬂﬂ---”------------

Insert Figures 1 and 2 here
After subjects had been randomly assigned to experimental qbnditions,
written and verbal instructions about the subgroup and total organizational
tasks were given along with & description of the post-interaction procedures.
Those persons who were to occupy the leader or group represeniative position
within subgroups were identified and their roles in relation to the subgroup
and organizational tasks explained.

Experimental Task. The task required of each subgroup wae to evoluatc
fifteen hypotheticel teaching professors described in terms of five
qualitative factors., The descriptions were not those of any actuel pro-
fessors and the subjects knew this. Members of the subgroups had previously
rated the same hypothetical professors privately as individuals. Within the
~ subgroups the members were to (1) discuss their individual evaluations, (2)
develop, as a group, overall evaluations of the 15 professors and (3)

identify, so as to recormend for award, the five most outstanding pro-
fessors in the set of deccriptions under consideration. Iach lewvel 1
subgroup had a different set of descriptions to consider., An example
description is given below,
He has an excellent mastery of the subject and possesses
a wide fund of knowledge in other fields., Usually he is
adequately prepared, but frequently seems disorganized,
He asks the best work from the students but 1s sometimes
setisfied with average workmanship. He expresses himself
clearly and enthusiastically; his diction is very good.
He generally will listen to all viewpoints but at times
appears to be disturbed and impatient when students oppose
his views,

Prior to the group discussions the procedure described in deteil
hy Ford (1972), and originally developed by Hoepfl and Huber (1970), was
followed. Very briefly, each subject was asked to eveluate each of the
described professors on & 1100 seale which recorded his "level of sats
isfaction" with the professor described, This overall rating is noted
as U, Secondly, each subjeet was asked to0 indicete, on a 1«100 scale,
the rating, Xa1.! that he would give to a professor who was described solely
in terms of the 1th level of the ﬁth factor, The order of appearance of
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the factors within descriptions and of the levels within factors was
randomly determined, An example of & completed recording instrument ig
shown in Figure 3. This "graphical” scaling procedure has been shown
to oroduce reliable ratings of factor levels (Hoepfl and luber, 1970).
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Insert Figure 3 here

Having completed these evaluations (prior ratings) the subjects then
mot and discussed their evaluations in the different three-man subgroups
to which they had been assigned., No decision rule for final evaluations
of the professors by thc subgroups was specified. Rether, the members
decided among themselves how their final decisions and the sclection
of the "chosen" subset of five most outstanding professors were to be
dctermined.,

Following the group discussions at level 1, the group members then
completed a vost-discussion questionnaire which (1) solicited meosures of
their attitucdes and feelings with respect to various aspects of their group
expericnees, and (2) also asked the subjects privately to rcevaluate (post
ratings) the professors they had previously rated and also to cvulunte
(fcvised ratings) a different sct of 15 professors, The purpose ol these
post~discussion ratings wag to determiné what modifications, if any, uccurred
in the subjects' décision models as a result of their éroup interaction.

The primary analyses using the rating data consisted of several pro-
cedures: (1) computing Pearson producte-moment correlations betwecen pre-
diccussion and post-discussion ratings of the group members, (2) comparing
the group ratings with these prior and post ratings of the group members,
(3) using multiple regression procedures to estimate the parameters of the
five mathematical models shown in Table'23 below and computing R, the
multiple correlation coefficient, for each subject for cach of the five
models, and (4) performing an analysis of varisnce on the R's assoclated
with the five models. The ANOVA wag actually performed on ¥isher's 7
transformations of these R's (c.'» Du Bois, 1965).

Tnsert Table 2 here
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RESULTS

The results for the hypothcses that were tested are presented in Table
1. 1In that the hypotheses were all stated in the alternative form rathex
than in the usval null form, if the associated null hypothesis was rejected,
this indicated that the hypothesis as stated was supported by the data. |
Additional date relevant to the analyses assocliated with testing several
of the hypotheses in Table 1 are presented in Tables 3 and h.

Insert Tables 3 and % here

Hypothesis 1 was supported. 'The total time required to complete the
task was significantly less (p. €.0l) for organizations usiug.decentralized
networks than that required for those organizations using centralized networks.
Hypothesis 2 was also supported. Wheel subgroups took a significantly greater
amount of time (p.<.025) to complete the task than did all=-channcl subgroupas.
Although supergroups (task force groups ) at level 2 of both types of organ=-
izations were all-channel groups, it was.hypothesized that there would be aig?
_nificant differences in performange of these groups beceause of the mojor
_differences in overall orgenization form. IHypothesls 3 was not supportcd,

Due to the greater opportunity for discussion by all members of the
decentralized subgroupé, it was hypothesized that post-discussion agreement
vould be higher for these group members than for members of centralized
subgroups. Although hypothesls I was not supported, the difference was in
the predicted direction. The results for this analysis are summarized in
Table 4 which presents the mean product-moment correlation coefficlents aver-
aged across all groups within a particular sample. Member 1 represents the
group leader and members 2 and 3 represent the other members of the group.

For the total 24 groups (72 members) the mean post-discussion correlations

(£ = .69) were higher than the mean pre-discussion correlations (T = .G6).
This may suggest that some consensus in the ratings occurred as a function

of group discussions. The difference between mean pre-discussion and post-
"discussion correlations was larger for sample 1 than for sample 2, indiceting
that greater convergence toward consensus occurred in the wheel groups then in
the all=channel groups. However, neither of these differences in mean

pre-and post=discussion correlations for either sample wasg statistlcally
significant.

20
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An analysls of variance conducted in conjunction with hypothesis T,
using Scheffe's (1959, pp. 362-363) approximation on the Fisher's 7~
transformed multiple correlation coefficients, showed & significant cffect
due to structure on the subjects' revised ratings, as well as several two-
factor interaction effects for structure with academic degree level and
structure with sex. For the post ratings enalysis, position in network
showed a significant effect but not the overall structural variable,

Thus, the results did lend mild support for hypothesis 7.

As shown in testing hypothesis B, group discussion served to slightly
but not significantly increase the consensus of the group members regarding
the alternatives under consideration., The group convergence toward consensus,
it was thought, would be reflected in the post discussion ratings being
closer to the group ratings than would be the case for the pre-discussion ratingﬂ{
Hypothesls 5 was partially supported, with the group and post discussion ratings
being significantly more alike than the group and pre~discussion ratings for
the all channel groups. Although the hypothesized difference was not sig-
nificant for wheel subgroups, the difference was in the predicted direction.

Since members of wheel groups had no opportunity to telk to anyone
~ except their group leader, it was felt that the leader would be able to have
more influence on his group members than would be the case for all channel
groups. The results for hypothesis 6 marginelly supportcd this contenticn.5

DISCUSSION

Subgroup Performence and Effectiveness

With respect to effeclency and task performance, the decentralized
orgenization and subgroups took significantly less time to complete the task
than did the centralized organization and subgroups. ‘This is in keeping
with the findings of many earlier studies 1nvb1v1ng'00mp1ex tasks. This
finding in earlier'studies and in the present study could possibly be due
0 the presence of a task complexity-group efficiency interaction. The
common finding that centralized networks are superior to decentralized networks
in time taken to complete the task applies primarily to studies involving simple
tasks (e.g., symbol-letter=, number=, and color-tdentification tasks). On
the other hand, it has been shown in other studies (Shaw, 1958; Shaw, et.al,,
1957) that with complex tasks (e.g., word arrangement, discussion, arithmetie,
and sentence construction) the decentralized groups will be superior. Shaw (196! )

1
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tebulated the results of 18 different experiments and compared the results
for simple and complex tasks. The results definitely indicated o task
complexity-gréup performance interaction.

The present study involved a task that nuet be classified as complex:
(1) it involved multi-criterie decisions, (2) it involved cognitive
complexity-in that informatlon had to be combined, and (3) it involved
perception by subjects of two problems =~ the subgroup rating of the pro-
fessorial alternatives and the requirement for success at ﬁhe upper level
of the organization. Therefore, we feel our results corroborate previous
findings of the positive performance effects of decentrslized structures
on complex tasks.

Effects of Structure on Consensus Convergenée, The results for the effeets

of group structure on between-member agreement following group discussion is
only mildly supportive ¢ the hypotheses examined. If we can ihterpret the
difference between the group rating of the designated chescn alternatives and
the members' post discussion rating of these same alternatives as the cx-
perienced disagreement of the individual es suggested by Delbece, et.al.

" (1968), then an examination of the mean differences for wheel and alle
channel groups indicated that the mean difference was less for all-channel
groups, but the difference for the two kinds of groups was not significent.
That is, members of the wheel groups experienced greater dissgreement with
the group evaluations of the alternatives even though their reassessments
were closer to the group ratings then were their prior ratings. Miller
(1971, p. 347) reviews an experiment on jury panels with a similer finding.
It scems as‘though the group decisions in that study were arrived at Ly
explicitly making rough averages of individual estimates of the members.
Individual members did not always agrec with the group decision but supported
it because the Jury had to have a unanimous decision if it was to be lmplemented
and if a hung jury was to be avoided. Although a unenimous decision wus not
explicitly required of the groups in the present study, it does seem that

a similar proccss may have taken place in the wheel subgroups in order for
them to make a decigion, since communicaticn channels between members

other than the leader were unevailable.

verce more influenced by the leader than was the casc in all-channel groups
can be partially explained by some of the above arguments in support of other
findings already mentioned.
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Position in the group's communication network ig an important deter-
minant of relative influence in artificially constrained networks (Miller,
E 1971). Also, position in a group's commmication net can influcnce
E conformity and deviation., In one study of four-man groups, the person in
| the most central position in the wheel configuration ncver disagreed with
E the majority, or the majority never differed with him (3haw, et.al., 1957).
§ Centrzl members were in a position to get their opinions accepted. Thus,

E the members of wheel networks may have felt more influenced by the

| leader than did the members of all-~channel groups. In addition, it 1is
possible that the group evaluations and decisions were strongly influenced
ty the group leader's evaluations. Indeed, in many of the earlier experi-
ments, the central member of & wheel nctwork was always the decision maker.
In order to reduce cognitive overload from the other members sending their
information, the group leader may have attempted to strongly influence the
final decision process, |

' We suspect that the group members were ego-involved in their pricr

ratings and group discussion had little effect on their post rotings,

thereby resulting in the different results for post and revised ratings

associated with hypothesis 7. That is, the task of having to eveluate

i a second and different set of Alternatives (revised ratings) removed the

initial ego involvement or "inertie effect" (Pitz, 1969) and in turn caused

the group discussions to have more of an effect. 'This is speculative,

however, and further experimentation is necded to determine the exsct

causes of the different results for hypothesis 7.

} It is, of course, possible that other cxplanations could be gilven

for the results obtained here. It is clear that morc resea:zch is needed
to test these possible explanations as well ag those that we have get
forth.

LN
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FOOTNOTES

The centralized and decentralized network groups were given the names
wheel and all-channel, respectively, in keeping with the designation
of these kinds of networks in the previous literature.

The decision network at level 2 of the orgenization was always &
deccvtralized (all-channel) network, The three decision networks

at level 1 of the organization were eithere all centralized (whecl)

or all decentralized networks, Therefore, only two of the eight possible
organizational configurations were examined in this study, a highly
centralized (€) and highly decentralized (D) organization,

These five mathematical models were exemined in detall in Ford (1972)
in order to determine which model better represented the decision
making strategles of the individual subjects.

Please note that entries within the body of Table 4 are mean values of
pre~- and post=-discussion correlat.ions sveraged over 36 members as appro-
priate. Position in group integrity has been maintained with the compu-
tations. The column and row means as well as grand meens were computed
as follows: '

Let N = number of subsamples

= mean correlation between members 1 and J
averaged over 12 groups.

Ty

o, = mean standard deviation of member's pre=-
discussion ratings.

db = mean standard deviation of member's post~
discussion ratings.

I = J = number of members.

Then J 1
r1‘=;1§1 riJ/J, r, =1§1 ryy/1
- d I |
PTEVIEYS E0




= I - - I

r= £ 1, /1, oeS o /I (pre-discussion)
1=] ’ =1 ™

- J J

r=3 r J/J, o‘=£ c"j/J (post-discussion)
=1 J=1 °

5. Oince a value forX of .10 is only marginally significant, we actually
conclude here that hypothesis 6 was not supported. We are using a value
of .05 forX as the basis for rejecting the null hypothesis.
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